Differentiation of light-dye effects in the microcirculation.
Activation of photosensitive compounds has been used in the treatment of tumors and as a technique to study various microcirculatory phenomena. This technique may be accompanied by deleterious effects which may complicate interpretations of experimental results. However, the relevant physiological mechanisms that induce toxicity and the light doses needed to produce different toxic reactions have not been well defined. In the current study, the rat cremaster muscle preparation was used with in vivo fluorescent television microscopy and subsequently with electron and light microscopy to evaluate toxic reactions of light activation of fluorescein isothiocyanate. The most sensitive photoactive reactions were macromolecular leakage and platelet activation, occurring with 120 J/cm2 activation energy. Macromolecular leakage was at least partially restricted by perivenular and pericapillary pericytes and there was no morphological damage with this light dose. Since macromolecular leakage was significantly inhibited by pretreatment with diphenhydramine or Compound 48/80, it is in part due to the release of histamine from tissue mast cells. 720 J/cm2 reduced the red blood cell column in the venules by over 50% due to platelet thrombus formation, an effect that was accentuated by pretreatment with indomethacin. This suggests an inhibitory role of prostaglandins in platelet thrombus formation. In addition, 720 J/cm2 caused endothelial and smooth muscle cell swelling and ruptures, gap formation, and leukocyte and protein accumulation in the vessel walls.